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Device for controlling the cooling power of a cooling apparatus 
Technical field 

5 

The present invention relates to an arrangement for 
controlling the cooling output from a cooling unit, and 
also to a cooling unit, an apparatus, a welding current 
source, and a wire feeder mechanism comprising such an 
1 0 arrangement . 

Background 

For a cooling unit which can be used alternately by 
15 different tools which can be attached to this unit and 
have mutually different cooling requirements, there is 
a need to be able to adapt the cooling output to the 
requirement of the tool which has just been coupled. 
This requirement may be due to temperature criteria 
20 critical for the process in which the tool is used. 
Other reasons for this requirement can include the 
working environment, where the noise level is to be 
minimized, or aspects of purely operational economy, 
where the aim is to increase the useful life of the 
25 apparatus. To illustrate the discussion, we take the 
example of a welding machine for electric arc welding: 

In gas-metal arc welding, hereinafter referred to as 
MIG/MAG welding, the apparatus consists inter alia of a 

30 ' welding current source and wire feeder mechanism and 
also of a welding burner which can be attached to the 
current source and/or the wire feeder mechanism via a 
welding cable belonging to the burner. In addition, 
there is often also a cooling unit for cooling the 

35 welding burner and the welding cable belonging to the 
latter. The purpose of this cooling unit is to generate 
a forced cooling of welding cable and/or welding 
burner. 
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The welding cable which leads the welding current to 
the welding burner needs to be made small in order to 
permit maximum accessibility and mobility of the 
welding burner and to reduce the burden on the welder. 
5 On the other hand, the cable needs to be dimensioned 
for low voltage drop in order to avoid excessive heat 
development in it, given the often high currents used 
in MIG/MAG welding. This conflict is often resolved by 
having the welding cable surround the cooling tube 
10 which transports coolant between cooling unit and 
welding burner . The welding burner requires forced 
cooling when welding is carried out with great energy 
developed in the arc. 

15 When welding is carried out with low currents and/or 
with low intermittence, i.e. with long intervals 
between the arc periods, use can often be made of a 
self-cooled welding burner, i.e. a burner which is 
cooled only by the surrounding air and protective gas 

20 flowing through it. Since a welding burner of this kind 
is lighter and smaller, these welding burners are 
preferred both for reasons of accessibility during the 
welding work in confined spaces and for reasons of 
comfort, since the burner and also the welding cable, 

25 which then does not need to contain cooling tubes, is 
lighter and reduces the risk of stress injuries to the 
welder. 

From what has been stated above, it will be evident 
30 that situations can often arise where one and the same 
set-up of welding current source/wire feeder mechanism 
is alternately used for welding with a self-cooled 
burner and for welding with a burner with forced 
cooling. 

35 

Connection of the cooling tubes to the current source 
or wire feeder mechanism for supplying or returning 
coolant is often done with the aid of quick-couplings 
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with automatic stops to prevent the cooling medium from 
leaking out upon coupling or uncoupling of the tubes. 
Upon uncoupling of the tubes , the cooling pump will 
thus work against these stops and there is no 
5 circulation of the coolant. The pump is not normally 
dimensioned to work under such conditions. Some 
manufacturers therefore also supply a connection device 
for directly coupling together the two tube attachments 
on the current source or wire feeder mechanism in order 

10 to maintain the circulation even when the welding 
burner is not attached to the coolant circuit. A 
problem with this solution is that an additional 
attachment maneuver has to be performed upon each 
coupling and uncoupling of the cooling tubes. In 

15 addition, there is a risk of the small connection 
device being lost. A further problem is that the 
cooling pump will work the whole time regardless of 
whether the cooling output is needed or not. This leads 
to unnecessary wear on the pump and also to irritating 

20 and unnecessarily high noise levels. 

Another solution to the problem is one in which a 
manual circuit breaker for the coolant pump has to be 
switched off when a welding burner of the self-cooled 

25 type is used. This affords advantages over the previous 
solution as regards wear and noise levels. However, the 
solution entails a risk that the pump will, through an 
oversight, not be restarted upon coupling of a cooled 
welding burner. This can then lead to the burner 

30 failing on account of overheating. 

A third solution is based on a flow monitor in the 
coolant circuit which can detect the absence of a tool 
attached for cooling the unit and can then for example 
35 uncouple the coolant pump. However, for many types of 
apparatus, such a solution is too expensive to be 
practicable . 
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Of course, the cooling requirement varies also within 
the group of welding burners with forced cooling. In 
today's solutions, the cooling unit is therefore 
dimensioned for the greatest cooling requirement and 
5 also delivers this cooling independently of which 
burner is coupled to the coolant circuit at the time. 
This leads to unnecessary wear and to troublesome 
noise. 

10 It has long been known to provide welding tools with 
identification means, such as a resistance whose value, 
representing the tool type, has been able to be read 
off by the welding apparatus to be attached. The 
welding apparatus has thus been able to adapt, for 

15 example, the maximum permissible output in accordance 
with the tool type. The cooling output too can be 
adapted in this way, as is described for example in WO 
0044523. 

20 A problem with such control of the cooling output is 
that electrical attachment of a welding burner is in 
most cases done completely separately from the 
attachment of the coolant loop. Thus, the 
identification of such a resistance code, for example, 

25 is no guarantee that the cooling output will be of use 
to the tool, since the cooling tubes may quite simply 
not be attached. The invention makes available a 
possibility of verifying that cooling tubes are 
attached. 

30 

Object of the invention 

The object of the invention is to make available a 
solution to the problem of protecting the cooling unit 
35 and/or tool upon alternate attachment of self-cooled 
tools, and of tools with forced cooling, to the same 
apparatus, and to make available a method of limiting 
the wear and noises from the cooling unit upon 
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alternate attachment of tools with different cooling 
requirements, without the disadvantages inherent to the 
prior art. 

5 The invention solves the problems in the manner 
specified in the characterizing clauses of the 
independent patent claims. Preferred embodiments are 
described in the dependent patent claims. For example, 
it is - a further advantage, in an apparatus used in 

10 processes which generate dust and spatter, to provide 
the attachments for coolant with a guard which covers 
the attachment devices when no tool is attached to 
them. This prevents dirt from later being entrained 
with the coolant into narrow cooling channels in the 

15 tool. 

Brief description of the drawing 

Figure 1 shows a complete cooling unit intended for 
20 incorporation in a welding machine. 

Figure 2 shows an attachment device for attaching a 
tool to the coolant circuit of a cooling unit according 
to an embodiment of the invention. 

25 

Figure 3 shows the inside (directed toward the cooling 
unit) of details according to Figure 2. 

Description of preferred embodiments 

30 

Illustrative embodiments of the invention will now be 
presented with reference to Figures 1 through 3. 

Figure 1 shows a complete cooling unit for a welding 
35 machine with coolant tank 1, coolant pump 2, cooler 3, 
a first attachment unit 4, a second alternative 
attachment unit 5, fan 6 and flow monitor 14. The 
attachment units have an embodiment of the invention 
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which is shown more clearly in Figures 2 and 3. 

Figure 2 is an attachment unit 4, 5 with supply 
attachment 7 and return attachment 8 and also a 
5 detector unit 9 placed in direct connection to the 
supply attachment. The resilient detector unit is shown 
in a position where it has been moved from its rest 
position in order to provide space for attaching the 
attachment nipple (not shown) of the tool to the supply 

10 attachment. The detector unit has here been provided 
with a recess matching the tool nipple in order to make 
it easy to move the detector unit away from its rest 
position, when it completely or partially covers the 
opening to the supply attachment, without needing to 

15 use more than one hand. 

Figure 3 shows the rear face of the attachment unit 
according to Figure 2, i.e. the face which is directed 
inward to the cooling unit or the apparatus connected 

20 to the latter. The figure shows the detector shaft 10 
which supports the detector unit and the spring which 
gives the detector unit its resilient properties and 
allows it to rest against the attachment nipple of the 
tool or the tube so that the angle of rotation is 

25 proportional to the nipple/tube diameter and can thus 
constitute a measure of the cooling output which the 
attached tool requires. If the cooling requirement is 
greater, the attachment nipple and/or the tube are thus 
given greater dimensions. 

30 

Measurement of the angle of rotation can be done by a 
sensor unit (not shown) such as a potentiometer, an 
optical angle sensor, resolver or the like. The signal 
from this sensor unit can then be processed in the 
35 control device for the cooling output, and the control 
is thus adapted to the requirement in question. The 
control can be effected for example by pump and/or fan 
speed. Instead of measuring the angle of rotation, it 
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is possible, in a similar manner, to measure' how far 
the nipple projects into the supply and/or return 
attachment. A large nipple cannot be inserted as far 
into the attachment as a smaller one. This position can 
5 also be measured by resistive, optical or inductive 
means. In this case, capacitive measurement would be 
preferable. Nipple and attachment device have been 
assumed to be made of metal, at least one part having a 
nonconductive covering layer. 

10 

The simplest form of output control consists solely of 
on/off control. The pump and/or fan is either running 
or not. For this, only a microswitch 11 is needed as 
signal sensor. An eccentric detector unit activates the 

15 microswitch which sends a signal to the control device 
to start up the components in the cooling unit. It is 
sometimes also possible to allow the motor current to 
the pump to be interrupted directly by a switch 
directly actuated by the eccentric of the detector 

20 unit. 

Of course, the invention is not limited to welding 
machines on which the example has been based, and 
instead the invention applies within the scope of the 
25 patent claims. 
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PATENT CLAIMS 

1. An arrangement (9, 10, 11, 12) for controlling the 
5 cooling output from a cooling unit, where said 

cooling unit is connected to an attachment device 
(7, 8) for attachment of an attachment nipple 
belonging to one of several attachable tools 
intended, upon attachment and during operation, to 

10 be cooled from the cooling unit by means of a 

coolant flowing through the attachment nipple, and 
where said arrangement (9, 10, 11, 12) is adapted 
to be connected in signal terms to a control 
device for the cooling output, characterized in 

15 that it is intended to be arranged in and/or. in 

immediate proximity to said attachment device (7, 
8), and in that it further comprises, on the one 
hand, means (9) for detecting the presence or 
absence of the attachment nipple in the attachment 

20 device (7, 8) and, on the other hand, means for 

generating a signal corresponding to the detection 
result. 

2. The arrangement as claimed in claim 1, where the 
25 detecting means can further distinguish a size of 

the attached attachment nipple or a tubing 
connected to the latter, and the generating means 
can further generate a signal corresponding to 
this size. 

30 

3. The arrangement as claimed in claim 1 or 2, where 
the detecting or generating means comprises a 
resilient element adapted to rest against the 
tubing or the attachment nipple when the latter is 

35 attached to the attachment device. 



4. 



The arrangement as claimed in claim 3, where the 
resilient element covers the opening of the 
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attachment device when no attachment nipple has 
been attached. 

5. The arrangement as claimed in any of claims 2 
5 through 4, where the means for generating the 

signal comprises a resistive, inductive, 
capacitive or optic component. 

6. The arrangement as claimed in any of claims 2 
10 through 4, where the means for generating the 

signal comprises an on/off element (11) such as a 
microswitch. 

7. A cooling unit comprising an attachment device for 
15 attachment of one of several attachable tools 

intended, upon attachment, to be cooled from the 
cooling unit, characterized in that it also 
comprises an arrangement according to any of 
claims 1 through 6. 

20 

8. An apparatus intended to drive one of several 
attachable tools, where said tools can have 
different needs for cooling output, comprising an 
attachment device for such tools, and further 

25 comprising a cooling unit for cooling an attached 

tool, characterized in that it also comprises an 
arrangement according to any of claims 1 through 
6. 

30 9. A welding machine for electric arc welding, 
intended to be able to provide one of several 
attachable welding burners with energy for a 
welding arc, and connected to, on the one hand, an 
attachment device for such a welding burner and, 

35 on the other hand, a cooling unit intended to be 

able to provide an attached welding burner with 
the required cooling output, characterized in that 
it is also connected to an arrangement according 
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to any of claims 1 through 6. 

10. A wire feeder mechanism for electric arc welding 
intended to be able to provide one of several 
5 attachable welding burners with forwarded welding 

electrode, and connected, on the one hand, to an 
attachment device for such a welding burner and, 
on the other hand, a cooling unit intended to be 
able to provide an attached welding burner with 
10 the required cooling output, characterized in that 

it is also connected to an arrangement according 
to any of Claims 1 through 6. 
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